INTERSTATF (OMMERCE COMIISSION

EPCORT OF THE DIRECTQ.. 0. THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AV ACCIDENT WHICH OCCURRED ON THE
BALTIMORE & OHIO RAILROAD JEAR ENGLE, W.VA., ON
NOVEMBZR 25, 1928,

April 29, 71929,
To the Commigsion:

On Noverber 25, 1928, there was a deraiiment of
a rretght trairn on the Baltiroie & Chio Railrosd nesr
Engle, W, Va., the wreckage of which was struck by a
pacsenger train movin. iz the opposite direction on an
adjoining track, wvhi- accident resulting in the death
of 3 emplovees, and the injury of 4 passengers, 2 Pull-
man employezs and 15 railroad employees.

Location and .ethod of operation

This accident oécurred on thatl porticn of the
Cumberland Division extending tetween Cumberland and
Weverton, Md., a distance of 96.Y miles; in the vicinity
of tha point of arcident thiz 1s 2 three-track line over
which trains are operated by tim~-table, train corders
and an automatic block-signal syatem. The tracks are
nutibered from south te north 3, 1, and 3, the derailment
ogcuTringe on track 2 2% a point approximately 2,800 feet
west of Engle., Approaching this point from the west

there 1¢ a 1° 37' curve co tie left 1,403.9 feet in length,

from whicn point the track 1s tangent for a distance of
5,399.4 feet, the sccident occurring on this fangent al
d point 802,868 teet from 1ts eastern end. The Trade 1s
descending for eastbound trains for avout 6 miles, being
0.5 per cznt at the point of accident.

The -veather was clear at the time of the accident,
which occurred at about §.19 p.m,

Descrintion

Eesthound freicht train extre GlGE consisted of
99 cars and a caboost, h-uled by engine 5166, and was
in charge of Conduct~ ' ambrose nd Engineman Buffmen.
Thig ir=in left Hotbs, 5.8 miles west of En~le, at 8,08
p.m., ond was approachine Engle when it was derailed by
2 broken wheel walle sraveling at a2 speed estimated at
about Z% miles per hour.
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Westbound pnsscnger train No. 1, known as the

Notional Limited wos running on %rack 1; 1t consisted
of on¢ club car, one dining car -nd six Pullman sieeping
¢ors, hauled by rngine 5312, and was 1in charge of Con-
ductor Richards nnd Engineman Fraley. This train passed

Engle ot 8,18 p.uw., 30 w.nutes late, -nd shortly after-
wards 1t collided with 1he wreckage of extra 6166 while
traveling at a sp.ed estimated at 50 miles per hour.

The 66th to the 77th cars, inclusive, in the freight
train were derailed and came to Test in various positions
fouling trnck 1. Engire 5313 and 1ts tender were over-
furned, coning 0 rest on their rignt sidces north of track
3. The first and se. ma cars in the passengcer traln were
deralled and came to regt 1a upright positions on top of
some of the derailed fre-ght cars; the rorward truck of
the third cnr wns ~lso deralled. The cmployees killed
mere %the engineman ond fireman of train No. 1,

Summary of evidconce

Examination of the track shewed thot the first
evidence of something ynusanl was & wheel mark on the
ball of the north 1411 of track 3 2t 1 point 663 feet

weet of a trailing-point switch which led off track 2
to the south, Similar marks werec found on thée same r=avl
eastvard until the frog was reached wheie the derailment
occurrcd.,

Engineran Huffwman, of erira €166, stated that a test
of the brakec was maode by the car inspectors before leav-
1ng Cumberland and that no defective brakez yere reported
to him. He said that only onec air-brake application was
made after leaving Hobbs, this being the first time they
had been applied =inc. ,partlng from Martinsburg, a
digtance of obout 15 miles. When the speed was reduced
to about 18 miles per hour he released the brokes and was
drifting toward Engle when hic saw train No, 1 approaching
and dimmed his headlight. He then noticed the air pressure
gradually reducing and at the time he thought 1t was
caused by a burst air hcse and to prevent damage to the
troin he placed the btr-¥2 valve in the lap position and
opened the sanders. =Zngsineman Huffman further stoted
that his train appearsd te drag rather heavy at different
points but he attributed this to cold weether, as yvhen
ne looked back he did not neciice any indlcatloms of brakes
sticking. He =lso said thav his train was cerrylng a
brakemplpe pregsure of 70 pounds and *hst he experienced
no difficulty with the brakes en route.
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The statements o: Tirermn Berry, of extra 6166,
substantiated those of IZagincman Huffman as to the
handling of the trnin spproaching the point of accident.
He also looked back after the brokes hed been released
but did not see any signs of brokes stickine other than
on a iew of the cors nenr t° . head end on which the re-
taliners rad been set up.

Head Brakemsn Dolan, of extrn 58185, stated that
after his trnin departed frow Hobbs he set up the retainers
on 24 cars at the henad end of the train and that he re-
mained on the 24th car watching the movement of his train
but saw nothing unusunl., After traiin No. 1 prssed him
hig own train traveled a distence of about 1o car-~lengths
and then came to A sbto . He then procceded to the engine
2nd, a8 the cnginemon informed hin that he believed 1t
was N burst hose, he 1. uved the hoge from the front end
of the cnigne and egtoried back along the train. He did
not know what had hrppened tntil he met the flegman of
train No. 1, DBrakemnn Dolan estimated the spced of that
trela at the time 1t pnssed him as between 45 and 55 miles
per nour while the speed of his own train at the itime of
the accident was about 253 milcs per hour.

The gtatements of Conductor Ambrose and Flagran
Donner, of extra 6166, were to thne effect that they were
ridiaz in the cupola of their cabooss, one on either side,
looking ahkead while the train was opproaching the point
of pccident and they did no%t observe any fire flying or
any other evidence of s:icking brrkes. The irain was
being h~ndled in the ucual manner and <was travelings at
a gpeed of about 20 mileg per hour when they felt an
unusuil motion of the caboose shoartly after which che
trecain came to a stop, the flagman ot the same time cobserv-
ing t11t the gauge 1n ihe ¢ yoose showed there was no air
pressure. They both left the caboose immediately ond
heord 5 whistling sound which indlcated that stenm wos
escaping, the flagman further adding thnt he had recn
the hendlizht of train No. 1 coming around the curve just
befor: his train wes derailed, Conductor Ambrose inspeoted
his train on ceveral occasions during the trip but dad
not find any brakes which farled to release while Flag-
man D-nner stated Jhet when they passed a westbound train
nt XKearneysv:ille, 7.5 '.1les [fror Ergle, the brakeman of
that train gave nim a proceea signal, indicating that
notr1ag was wrong.

Corduc tor Richards, of train No. 1, stated that he
was riding in the dining car at the ftime of the accident
and that Just before 1ts occurrence he heard the rumble
of a freight train on an adjoining track, He received
no warning of dancer and did not belisve the engineran
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had received any waraing as 1t did not appear that the
brakes were applied prior to the accident; he estimated
the speced of his train at the time of the accident at
5C miles per hour,

Flagman Easton, of train No, 1, stated that he was
riding in the forward end of the rear car as his train
arproached the point of scecident #nd that when he heard
the passing freicht train he went to the rear of the car
to get a better view., He nosiced that the front end of
the train was moving but that 1t had parted, and the
collision of hiz own train with the wreckage occurred
immediately aftcrwards. He also estimated the speed of
his tiain at 50 miles per hour at the time of the accident,
and did not thiank that the brakes had been applied as 1n
his opinion the first shock was due to the collision and
not by a breke application.

Operator Hobbs, on duty at Hobhs at the time extra
68166 passed that point, stated that *the train was moving
s8lowly and that he watched 1t as 1t passed, he saw no
fire flying from the wheels while 1f brakes were sticking
he would have heard the noise.

Investigation developed that there wae a tf@ken
wheel under the first of the derailed freight cars, B&O
hopper 228537, about 40 iaches of the tread and 20 inches
of the flange having been broken off from the balancs of
the wheel, The discoloration of the metal on the tread
of the wheel and the burned appearances of the brake
shoes indicated that the wheel had been overheated.
Examination of the rear pair of wheels in the same truck
showed evidence of overhcating and the wheels under the
opposite end of the c~r alsoc bore evidence of naving been
subjected to excessive brake aclion. This car was eqgulpped
with a K-2 triple valve aad a three-positicn spring-type
retaining valve; the triple v-lve had last been cleaned
on November 4, 12237, Both tre iriple valve ~nd the re-
t1ining v-.lve were tested subsequent to the accident ~nd
found to be in good condition,

The evidence having indic~ted th~t tkhis nccident
was caused by n broken wheel, an investigation to as-—
certoin the renson for the failure of the wheel was made
by Mr, Jwes E, Howard, engincer-physicist, whose report
follows:

Report of the Enginecr-Physicist

On November 25, 1938, a broken wheel caused an ac-
cident near Engle, W. Va. The broken wheel wae the lead
wheel, fireman's side, of the front truck of coal car
No., 282537, a side-swing dump, hopper car, 110,000 pounds
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copacity, the 66th cor of a 99-car train. The broken
wheel wag 33 1ingches 2~ draneter, cast by the Centrol Car
Wheel Company, fittsburch, Pa., January 4, 1931. It was
a chilled 1ron, double plate wheel, 725 pounds wecight,
No. 185490, branded in part, ™2B 1209',

4 segment 40 inches long was detached frowm the
plate of the wheel near the rim., This occurred some
12 or 20 rnil-lengths befeore the train was derailed.
Srall fragments were successively detached from another
part of the circumference dvring the time the train was
Tunning 660 feet, when a frog was encountered and derail-
ment occurred. A number of cars, in the rear of the
66th cor, were thrown crosswise the track, fouling the
adjacent track, and into which train No. 1 plunged.

Marks at regular interv-ls were made on the headgs
of the roi1ls frow the point at which the 40-inch segmuent
woe detached until the frog was reached. The distances
between the marks on the r~11 heads corresponds=d in
genernl with the circumference oi the broken wheel,

Some were farther apart, indicating the rotation of this
axle kad received a check, but ceonsistent with the ex-—
planation that the cause of the accident wns duc to the
fracture of this whesel,

The mate of the broken whezl, also branded in part,
"MCB 19097, was tested diametrically with ao load of
200,000 pounds, It sustained tnis load without injury,
showing structural strereth in excees of the wheel load
under which 1t had worked, estimated at less than 20,000
pounds.

The genernl cause of the fracture of the wheel was
said to be over-heating, not an unconrion occurrcnce 1n
wheels, Hezt 1s a destructive force under some conditions,
wherever 1t 1s experienced. This wheel was reported as
having been hot when dug out of the coal on the morning
folloving +he accidenti. The 40-i1nch segment, which at
the time recovered was broken into halves, showed oxide
tintg on the surface of the tread. On circular spots
of the tread there were higher oxides, magnetic oxides.

The 40-inch segment was doubtless detached as one

1ece, but broken into helves by striking some object.

he initial point of zupture was located ncar the middle

of 1ts lengtk, from wvhence 1t extended in each direction,
obliquely trrough the rim, The exact point of rupture,
with some exceptions, is not clearly indicated on gray

1Ton or white 1ron surfaces of fracture. On steel surfaces
the reverse 18 rensrally trve,
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Concernin,; the strencth of groy iron ot different
terperatures. Earlier - sgts have shown thnt the tensile
streasth of cnst (cun) 1ron bars was substantially the
same over the range Ifror. atmospheric tosppratures to
nearly 1000 degrees Fahr, A littie higher strength in
fact was dieplayed at €00 degrees over that at Y0 degrecs,

Differences 1n temnerature nre vit~l matters. To
gay thrt a whe=1 failen wecouse 1t wis hot does not haove
rn exact significence. IT 11 -ris uniformly heated the
relations betwean tne rim, plate and hub would remalin
uncrffceted, nnd the strenzth of the waecl would remain
unimpalred. The nenner ond rapidity of heating, or
1epldity of cooling, introduce destructive strnins, Ly
rengon of the differernces in teaperaturss in diflierent
parts of the wheel which are thus involved., Heating in
service bezins at the rim, at tne frictionnl surface
between the tread and the brake choe. The rim for the
time beiny is put 11to corpression, the plate into n
statc of tersion., Tns rnost -evere strrins of tension
in the pl:te are expected when the Tin fairet 1s being
heated. Heat woves are slov of transmission corpared
with those of str-ing.

When the placc rerches a high temperature the
stroins of tension are relieved., Tine i1s an import-nt
element 1n 1he heecting and cooling of 1et-ls. A definite
anount of rechanicnl work 1if necessary to retard the
spesd of roving trnins, bat uniform broke action and the
time consgumed nre vital faclors which favor the str-ins
in the wheels.

The rote of coolinz 1¢ not under the sene control
s the r~te of hesting. Condition of radiating surfaccs
cnd temperature of the air are foctors 1a the rate of
ccoling, Thick »nd thin prits of a wheel, of course,
cool -t differcnt rases. The wasc of metnl i1n the rin
1s such that stroins 1r cooling induce thermal cracks, in
that part of the wheesl independent of the genernl relations
between rim ond plate, The broken wraeel and 1ts mate
exhibited thermal cracks in the Tims. In some parts of
the circuamrerence they were only oan inch and a half apart,
Those cracke were parallel fc the length of the axle, and
did not contribute to ihe fracture of the broken wheel,

It hes been shown in laboratory tests that repeated
alternate stresges of teénsion and compression eventually
wealen the strangth of casgt irons, uliimatc frocture
occurring under raduccd loac . It 15 1~materizl how
al ternate siresscs are introduced, —hetner by tiermal
0T muchanical means. Such influences arce doubtless at
woT% on the plates of whecls. Combined with them are
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the flange thrusts, whieh initroduce aliernate atrains

on opnorite sides of the wheel., Thesc are additional
gstrainsg ov2r the direct rad 1 compiession of the axle
load. If an estiiote wes made 13 o the rasnitudesof
thege corponents 1t would scem th~t the direct axle loads
woere often the inferior ones,

The coonling streoina of fabrication rust be miven
consideration in judgiang of the total strains to which
the saveral parts of a whesl nre oxposed. Tney 1in turn
are expcected *o be motified hy the oporation of annealing,

A speciiic chuse for frectures of the type exhihited
11 the present broken i.eel doess nnt admit of being od-
var.ced., It 18 believed that this wheel, 1n cormon with
others, was orposcd to scrvice conditions which hnd a
progressive tendency to culuintte in rupture. The ser-
vice conditions Treferred to nie ropeated thermal stroins
in the pnlate and repeated side tarusts from Ilange dlows
oo inst tre gide of the rai1l,., The resulte of si1de thrusts
har been clearly snowm ir the fracture ot the plater of
forged stecl wheels, In fact an axarple of ithisg ltind
was presentzd snortly afier tlhizs accident 1m the fracture
of a forged steel cozch-wheel, The ori.in nf the frac-
ture was et tre fillei next tne hub, the poinl of in-
ception beins on the face of the plate opposite the flange.

In the majority ¢. cages the ezxplanation of the cruse
of rupture has a direct relaticn tc tne c2rvice corditions
to which the material hod becn exposed. This fact mekes
the usunl laboratory exnmination of fracturzsd material o
perfunctory affair. Teests fc1 physical proncrtics and
analyses for chemicsl corposition have their purpose.

They hardly crn be called explanatory dota in cases of
taie Kind., Xnowledge of wha*t trangplred in scrvice 1s
coronly indilspensable upon which f¢ basc judgment of the
cwses ol Tapture. Efforts rre Deine made to acquire
delinite 1oforrntion upon soue of the cenditiors wnich
lend o Tupture ac they are eiaperionced in the trock,

Suarinry

In respect to tae Irasturs of the wheel involved 1in
the -~resent nccident, 1t would appear thet events irmediate-
lv prior 1o the time of derailment vould rot adequately
explain 1ts occurrcnce., The gignificant fevtnre exhibited
by the wheel wes the presence of patchzs of wmrgnetic oxide
on the gurface of the rim. Tripg oxide 1c fori.ed a% a hich
telperaturs. Time ror te formatim 13 reqaired, It can
be conceived thnt upon geme enrlier occasion repid he-ting
of the rir occurred; that streoins of tension of high degree
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were introduced in the plate; th-t these strning of tension
oceurred duringe hecting of toe rim and azain when the nlate
cooled more rapidly thaa the mass of wmetwl 1n the rim; that
severe flenge blows werce received during tnese critvical
periods; that the str ngth of the .lats was impaired by
repeated flange tarusts,

Hothinz 1s shown Lo have taken mlace outside nf
conditions which nie common 1m ro1lroad service, & re—
surrence cof frrctares of this kind mizht be averted by
gxncsdre to less gevere trnck conditions., Relief in
that Jdirection, however, does not appenr a wracticrl
golution of the grob]fgl anlthorzh sore arelicration in
br~king conditicns gayt Le reached. Definite informa-
tion upon the dignosition and maznitude of the stronins
iniroduced 1n gerrice togetaer with o determination of
the 1niitirl stinins of fabrication may e looked upon as
cpable of furnishing useful deto ond which might be
surpestive of methods ol improvement.

Respectfully submitted,
W. 2. BORLAND,

Director,



